Abstract
Introduction
When meteors enter the Earth's atmosphere they predominantly ablate 17 in an altitude region between 75 and 115 km. Ablated meteoric metal atoms 18 form layers of neutral, ionised and molecular bound species, the latter mainly 19 in the form of oxides and hydroxides (Self and Plane, 2003) . The seasonal 20 change in metal abundance is largely determined by the seasonal variation in 21 global circulation and temperature dependent chemistry (Plane et al., 2015) .
22
In a recent study Feng et al. (2013) Another phenomenon characteristic to the MLT altitude range is the sum- Hence, according to all those studies cited above it seems that the summer significantly. Furthermore, if ice particles have a significant effect on the 164 seasonal metal layer, then column densities should be expected to show a non-165 steady behaviour with the onset and suspension of ice particle occurrence. Arrhenius form, yielding an activation energy of 11.2 ± 1.5 kJ mol −1 . and production terms, which is approximately equal to zero at steady state:
216
The partitioning of iron between Fe and FeOH is therefore given by the ratio χ:
The O 3 concentration in the MLT is approximately in steady state between and χ can be expressed as
[O] is not strongly temperature-dependent but largely governed by photochemistry. Since the data is taken over a constant altitude range of less than a scale height, the pressure is nearly constant. 
where E i corresponds to the activation energy of reaction i divided by R = 
where A i refers to the pre-exponential factor of reaction i in Table 1 . Taking 
235
Since not all activation energies listed in Table 1 can be explained by gas-phase chemistry alone. in January.
260
These observations question explanations of differences in the midsum- on the different mathematical treatment of the data, and not on geophysics.
272
For example, the raw data in Fig. 1 
